Summary: We present a web service allowing to automatically assign sequences to homologous gene families from a set of databases. After identification of the most similar gene family to the query sequence, this sequence is added to the whole alignment and the phylogenetic tree of the family is rebuilt. Thus, the phylogenetic position of the query sequence in its gene family can be easily identified. Availability: http://pbil.univ-lyon1.fr/software/HoSeqI/ Contact: arigon@biomserv.univ-lyon1.fr Supplementary Information: Supplementary Data are available at Bioinformatics online.
In several contexts such as (1) species or taxon identification from molecular markers of environmental organisms, (2) confrontation of a new sequence to a database, or (3) update of homologous gene family sequence databases, the classification of a new sequence into a collection is needed. This classification allows the identification of which family the sequence belongs to and contributes to the assessment of its evolutionary relationships. Today, massive sequencing techniques are routinely used and the number of new available sequences grows up quickly. The identification tasks require the chaining of different programs (for similarity search, alignment and tree computation) that are sometimes complex to handle. Moreover, some results have to be manually checked. Doing these tasks sequentially makes the work of sequence identification tedious and time-consuming. Automated bioinformatic tools are thus necessary to carry out these operations in an accurate and fast way. Some tools exist to make sequence identification. For instance, BIBI (Bioinformatic Bacterial Identification) (Devulder et al., 2003) was specifically developed for bacterial identification. The European ribosomal RNA database (Wuyts et al., 2004) compiles complete or nearly complete ribosomal RNA (rRNA) sequences and uses the BIBI algorithm in order to allow a user to make rRNA quick phylogeny analyses. The Ribosomal Database Project (Cole et al., 2005) proposes a database with aligned and annotated rRNA gene sequences and provides analysis services such as the RDP classifier that places sequences in the RDP hierarchy in order to give an initial taxonomic placement for sequences.
We developed comprehensive sequence family databases (i.e. HOVERGEN and HOGENOM) (Duret et al., 1999) in which homologous protein gene sequences are clustered into families and aligned. These databases can be used for different purposes, among which are phylogenetic analyses. The addition of a single sequence to a given family from these databases can have many repercussions on the topology of the associated phylogenetic tree; these changes may be located near the introduced sequence, but they may also be located in deep nodes. In such case, the phylogenetic information brought by the whole family should be taken into account. Also, as HOVERGEN and HOGENOM contain large families, with several thousand sequences, powerful algorithms are required in order to quickly add a sequence to a large alignment. Currently available sequence identification tools such as those presented previously are developed to treat specific data such as rRNA sequences. BIBI algorithm limits comparisons to the most similar sequences and the RDP classifier uses a naïve Bayesian rRNA classifier. So they cannot be used effectively with large family databases such as HOVERGEN and HOGENOM.
We built a software environment-called HoSeqI (Homologous Sequence Identification)-allowing the automatic identification of homologous sequences and their classification into our sequence family databases. It integrates different programs of similarity search, multiple alignments and phylogenetic tree building, as well as specific tools we developed. This environment can be accessed through a web service implemented in HTML-PHP. It is divided into three parts. First, the identification procedure uses BLASTP (Altschul et al., 1997) to compare the query sequence with the entries of the family database chosen by the user. BLASTP outputs are parsed in order to identify to which families the submitted sequence belongs. All distinct families with non-overlapping matches are selected allowing to process sequences that contain non-overlapping regions from distinct homologous gene families. If several families are identified, they are all proposed to the user who can then choose which one to select. The interface provides links to BLASTP output and information about proposed families in order to assist user choices.
Second, for each identified family, a set of multiple alignment programs is proposed to the user CLUSTAL W (Thompson et al., 1994) , MULTALIN (Corpet, 1988) , MABIOS (Abdeddaïm, 1997) , MENTALIGN (Dufayard, 2004) and MUSCLE (Edgar, 2004) . MENTALIGN is an incremental algorithm that has been developed specifically by our group in order to manage very large alignments and trees containing thousands of sequences. MUSCLE proposes two specific uses of the program, MUSCLE-prog and MUSCLEfast allowing to align a large number of sequences much more quickly than with other programs. All these programs also make it possible to very quickly add a sequence to a pre-existing alignment. The HOVERGEN and HOGENOM databases contain all multiple alignments and phylogenetic trees for families of <500 sequences. So, the query sequence can be easily added to alignments of these families. For other families (>500 sequences), the whole sequence alignment has to be computed. According to the identified family, the proposed list of alignment programs varies. Indeed, problems may occur when some programs such as CLUSTAL W and MABIOS are used to compute a multiple alignment containing >500 sequences (e.g. execution is too slow for a web application, memory allocation).
Lastly, the obtained alignment is used to build the phylogenetic tree. The user can choose among the following tree building programs: QuickTree (Howe et al., 2002) , FastME (Desper and Gascuel, 2002) , BIONJ (Gascuel, 1997) and PhyML (Guindon and Gascuel, 2003) . QuickTree is a fast implementation of the neighbor-joining (NJ) algorithm (Saitou and Nei, 1987) . It allows a rapid phylogenetic rebuilding for large sequence families. FastME is based on the minimum evolution method. BIONJ is an improved version of the NJ algorithm. PhyML is able to compute large phylogenies by maximum likelihood. When the input of the phylogenetic tree program has to be a distance matrix, we use PROTDIST [with Kimura's formula (Kimura, 1983) ] to compute it (Felsenstein, 1989) . For each program, the user can apply the bootstrap option. The tree is then automatically rooted at its mid-point.
For all programs used in HoSeqI (BLASTP, multiple alignment programs and phylogenetic tree building programs), the interface allows to choose non-default parameter values. All results are presented through web pages and can be downloaded. Resulting alignments and phylogenetic trees can also be displayed by two Java applets: Jalview (http://www2.ebi.ac.uk/~michele/jalview/) and ATV (Zmasek and Eddy, 2001) . Some selected options can result in time-consuming alignment and phylogenetic tree building (e.g. if the user chooses PhyML with the bootstrap option). In these cases, computations are performed offline and the user receives an e-mail with links to the various results that are kept on the server for one month.
The usefulness of HoSeqI is to automate the identification process on large family databases and to contribute to the study of the evolutionary background of new sequences. HoSeqI proposes a user-friendly interface that allows a user to easily identify a query sequence and to visualize the obtained alignment and tree.
The user can thus locate the sequence in the tree of its gene family and study the evolution of this new sequence. Computation times range between 30 s (for 143 sequences in the associated family) and 2 min 30 s (for 1132 sequences in the associated family).
